pH 5.8 due to the possible formation of disulfide bonds among the molecular chains through the cysteine resi dues in the fusion block. Cell Adhesion Assay of Collagen Proteins- Figure  8 shows the results of adhesion activity experiments of recombinant collagen-like proteins using mouse fibrob last BALB3T3 cells. The same cell adhesion assay was performed on an empty plate, and on native type I colla gen and fibronectin for comparison. Fibronectin is the first well characterized adhesive protein, in which the core sequence is the triplet RGD (27). RGD has been found in many extracellular matrix proteins and usually forms the integrin-binding domain (28, 29). As shown in Figure 8 , although the substantial cell adhesion activity of both recombinant proteins produced in this work was somewhat lower than that of fibronectin, it was higher than that of native type I collagen. Thus, Coll(8)-Fusion and Coll(8) show high cell adhesive characters, which makes them suitable for use as biomaterials.
DISCUSSION
The collagen-like proteins produced in this research show very high cell adhesion to mouse BALB3T3 fibroblasts. Previous studies have shown that collagen has properties that promote cell adhesion (8), cell spreading (30), cell migration (31), matrix metalloproteinase binding (32), and human platelet adhesion and aggregation (33). How ever, the recombinant expression of collagens and frag ments of collagens is often difficult, as their biosynthesis requires specific post-translational enzymes, in particu lar prolyl 4-hydroxylase (34), the gene for which is not contained in most bacterial and yeast host expression systems (35) . In this research, we recombined the repeat ing units of GER and GPQGIAGQRGVV, which originate from native type I collagen and show very high cell adhe sion properties (13-15), and produced collagen-like pro teins that can form a triple-helical structure under TA acknowledges support from the Insect Technology Project and Ashahi Glass Foundation, Japan. The authors are grate ful to Dr. Y. Tamada (National Institute of Agrobiological Sci ences, Japan) for the cell adhesion assays and Dr. M. Watan abe (JASCO Co., Japan) for CD spectrometry.
